Objectives: To examine characteristics of pregnant women associated with cervical infection, and to evaluate the accuracy of symptom-based and risk assessment systems which have been developed for identifying cervical infection in antenatal women. Methods: Interviews were conducted and physical examinations performed on 291 consecutive antenatal clinic attenders in Nairobi, Kenya. Vaginal, cervical, urine and blood specimens were also obtained for analysis.
Introduction
The detection and management of sexually transmitted diseases (STDs) in individuals who present to health facilities is an important component of STD control strategies. Early diagnosis and effective treatment reduces an individual's infectivity, and contact with a health provider provides opportunity for advice on the importance of reducing risktaking behaviour and for ensuring that partners are effectively treated. Effective management should be provided at the point of first contact with the health system, and extend throughout all health facilities offering care. ' As many women in developing countries routinely attend antenatal, family planning, and maternal and child health clinics, there are potentially important opportunities in these settings to detect and effectively manage STDs. There is therefore a great deal of interest at the present time in attempting to integrate STD-related services into women's health care. ' Because of the general lack of adequate laboratory facilities and the difficulties in making accurate specific clinical diagnoses, simplified STD management algorithms, using syndromic approaches, have been developed and implemented in many African countries.
Patients presenting to health facilities are diagnosed and treated on the basis of their presenting symptoms, with some or all of the aetiological possibilities covered in a standardised manner. Guidelines using simple algorithms have been developed by the World Health Organization and others. 3 
Results
The mean age of the study population was 23.6 years (SD 4.8 years), 88.5% of women were married, 71-0% reported more than one lifetime sex partner and 7.0% reported a new sex partner within the previous three months. There were 18-5% of women reporting the symptom of vaginal discharge, 9.1% reporting dysuria, 17-1% vaginal itching and 37X4% lower abdominal pain. Approximately 2% of the women reported STD-related symptoms in their male sex partner. Only one woman reported receiving money for sex and only one woman reported condom use within the previous three months. The prevalences of vaginal infection, cervical infection, syphilis and HIV-1 infection are shown in table 1. Over half of the women had at least one type of vaginal infection and many had more than one simultaneously. Almost 11 % of the women had either gonococcal or chlamydial cervicitis, and one woman had a dual cervical infection. Of the 31 women with cervical infection, 17 (55%) also had at least one vaginal infection. There was no statistical association, however, between the presence of cervical infection and the presence of vaginal infection. Over 3% of the women were sero-reactive for syphilis and almost 10% were infected with HIV-1. Small numbers had genital ulcers or genital warts. Overall, 37% of the women had at least one sexually transmitted disease (candidiasis and bacterial vaginosis excluded), and almost onethird had an STD that was treatable. Table 2 examines various potential risk factors for their association with cervical infec-Thomas, Choudhri, Kariuki, Moses presence of endocervical mucopus (odds ratio 3.0, 95% confidence interval 0-9-9-0, P = 006) and for cervical friability (odds ratio 1.9, 95% confidence interval 0.9-4.5, P = 0.11).
On the other hand, as shown in (37/47) and the positive predictive value 12% (3/13). Table 4 shows the accuracy in this population of risk assessment algorithms developed in two other African countries for predicting the presence of gonococcal and/or chlamydial cervical infection in pregnant women. In the Zairian algorithm,5 points are allocated as follows: 5 for unmarried status, 10 for reporting more than one sex partner in the past year, 14 for age under 25, 11 for age 25-34, 1 for reporting vaginal discharge, 1 for reporting lower abdominal pain, 10 for a 1 + LED test, 12 for a 2 + LED test and 15 for a 3 + LED test. Those women with scores over 28 are considered to have a cervical infection. We only enquired as to new sex partners in the previous three months, so had to use that parameter as a surrogate for sex partners in the past year. The sensitivity of the risk score in identifying cervical infection in the Zaiian population was 72%, but in our population only 19%. Specificities were about 75% in both populations and positive predictive values were both low. Several potential risk scores have been proposed from work in Mwanza, Tanzania, but the one that performed best in our population was a simplified risk assessment algorithm designated "Rlsim".6 In this algorithm, points are allocated as follows: 1 for age less than 25 years, 1 for being unmarried (or in a polygamous marriage), 1 for having ever given birth previously, 1 for the last child having been born over five years previously, and 1 for reporting more than one sex partner in the previous year. Those women with scores greater than or equal to 3 are considered to have a cervical infection. Again, we considered new sex partners in the previous three months instead of the previous year as a risk factor, and as we had not asked systematically about previous children, we did not use a history of previous births as a risk factor, and therefore employed a cut-off of 2 rather than 3. The sensitivity of this risk score in identifying cervical infection in the Tanzanian population was 46%, but in our population only 13%. Again, specificities were high (both over 80%) and positive predictive values low.
Discussion
The prevalences found in this study of vaginal and cervical infection, and of STDs in general, were extremely high for what is often considered a "low risk" population. Although chlamydia EIA tests were not confirmed by a blocking antibody assay, in a recent evaluation of the Syva Micro Trak EIA system for detecting chlamydial infection, only 6% of EIA positive specimens were not confirmed by blocking assay, and in half of these, organisms were detected by direct fluorescent-antibody analysis, suggesting that they were in fact true positives. 12 It is unlikely therefore that the prevalence of chlamydial infection was significantly over-estimated. On the other hand, as only one cervical specimen was taken from each woman for gonorrhoea culture, the fre- 6 Unfortunately, in this study, there were very few demographic or behavioural risk factors identified which were associated with the presence of cervical infection. Most of the antenatal women in the study were married and reportedly monogamous. This is consistent with previous findings from Kenya that it is primarily the behaviour of their male sex partners which puts married women in Kenya at risk of STDs.'5 Previous studies from Zaire5 and Tanzania6 have identified the demographic factors of young age (under 25) and being unmarried as important risk factors for cervical infection in antenatal women, and these two factors have been key ones in driving the development of risk scores for predicting the presence of cervical infection. As these two factors were not associated with cervical infection in our population, it is not surprising that the scoring systems developed in Zaire and Tanzania did not perform well. The presence of vaginal discharge and a positive LED test, which were predictive of cervical infection in Zaire (and to a lesser extent in Tanzania) were also not associated with cervical infection in our population, but rather were associated with vaginal infection, which was extremely common. It is thus likely that the presence of vaginal infection overwhelmed any effect of cervical infection on the LED test. The best predictors of cervical infection in our population were the presence of cervical friability or endocervical mucopus, similar to previous findings reported from Kenya.4 Most health practitioners would likely diagnose cervical infection on the basis of these signs, but they are only useful in situations where speculum examinations can be performed. This unfortunately is not the case in most primary care settings in sub-Saharan Africa.
Treating all women with vaginal discharge for cervical infection, as is recommended in some syndromic approaches, would in this population have entailed treating 19% of the population, and would still have missed 81% of all cervical infections. Using the combination of symptoms and risk assessment recommended in the current WHO guidelines for women presenting to a health provider with vaginal discharge would have entailed treating about 5% of the population, but would have missed 90% of all cervical infections.
The detection and management of cervical infection in women, whether they have symptoms or not, is a difficult challenge. Further work on risk assessment and symptom-based approaches to case detection among antenatal women is required before guidelines can be generalised. As the behaviour of male partners may be an important factor predictive of risk for STDs in some populations of women, measures of perceived male risk behaviour should be evaluated in this respect and perhaps incorporated into risk scoring systems. It may also turn out that different risk scores will be required in different geographical locations, and that local research will therefore have to be conducted before specific recommendations can be made. If this is so, then the use of risk assessment for antenatal women may prove to be impracticable. However, syndromic approaches and risk assessment may have more validity in other accessible populations of women, such as family planning clinic attenders and women who present to health facilities specifically because of genital tract symptoms such as vaginal discharge, dysuria or lower abdominal pain. More research on STD case detection in such populations, including the use of syndromic approaches and risk assessment, is urgently required. As has been observed in the past,'6 the burden of STDs and reproductive tract infections among African women is great, and little progress has been made in reducing it.
